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(57) ABSTRACT

Disclosed 1s a frequency sensitive type shock absorber
including a piston rod reciprocating an inside of a cylinder
and having a connection passage therein; a piston valve
mounted on the piston rod and having a plurality of com-
pression and rebound flow paths penetrating up and down
thereof, and partitioming the cylinder into compression and
rebound chambers; and a valve assembly mounted on the
piston rod to generate a damping force that changes with
frequency during a rebound stroke; wherein the valve
assembly comprises: a housing coupled to the piston rod and
having a pilot chamber 1n communication with the connec-
tion passage; a main retainer coupled to the piston rod and
having a main chamber formed on an upper portion thereof
in communication with the connecting passage; and a pilot
valve coupled to the piston rod and disposed between the
housing and the main retainer to partition the pilot chamber
and the main chamber.

18 Claims, 9 Drawing Sheets
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[FIG. 7}
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FREQUENCY SENSITIVE TYPE SHOCK
ABSORBER

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application 1s based on and claims priority under 335
U.S.C. § 119 to Korean Patent Application No. 10-2019-

0060086, filed on May 22, 2019, 1n the Korean Intellectual
Property Office, the present disclosure of which 1s 1mcorpo-
rated by reference herein in 1ts entirety.

BACKGROUND

1. Field

The present disclosure relates to a frequency sensitive
type shock absorber, and more specifically, to satisty both
ride comfort and adjustment stability by controlling damp-
ing force for high and low frequencies during compression
and rebound strokes of a piston valve, respectively.

2. Description of Related Art

In general, a damping device 1s equipped with a vehicle
to 1mprove ride comiort by absorbing shock or vibration
applied from a road surface when driving, and a shock
absorber 1s used as one of the damping devices.

The shock absorber 1s operated by the vibration of the
vehicle depending on road surface condition. At this time,
damping force generated in the shock absorber varies
depending on operating speed of the shock absorber, that is,
when the operating speed 1s fast or slow.

Adjusting damping force characteristics of the shock
absorber 1s very important when designing the vehicle,
because the rnde comiort and the adjustment stability of the
vehicle may be controlled according to how the damping
force characteristics generated in the shock absorber are
controlled.

Such shock absorbers are typically provided with a cyl-
inder filled with working fluid (o1l), a piston rod connected
to a vehicle body to reciprocate, and a piston valve coupled
to the bottom of the piston rod to slide inside the cylinder
and control flow of the working flwud.

Since the piston valve 1s designed to have a constant
damping characteristic at high speed, medium speed, and
low speed using a single flow path, 1t may aflect the medium
and high speed damping force when attempting to improve
the ride comiort by lowering the low speed damping force.
In addition, conventional shock absorbers have a structure in
which the damping force changes depending on a speed
change of the piston regardless of frequency or stroke. As
described above, since the damping force changed only
depending on the speed change of the piston generates the
same damping force in various road surfaces, it 1s diflicult to
satisty both the ride comifort and the adjustment stability.

Therefore, since the damping force may be varied accord-
ing to various road conditions, that 1s, frequency and stroke,
it 15 necessary to continuously research and develop a valve
structure of the shock absorber that may satisiy both the ride
comiort and the adjustment stability of the vehicle.

SUMMARY

It 1s an aspect of the present disclosure to provide a
frequency sensitive type shock absorber with a valve assem-
bly that generates a damping force that changes according to
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a change in frequency and speed together with a piston
valve, thereby satisiying both the vehicle’s ride comfort and
adjustment stability.

Additional aspects of the disclosure will be set forth 1n
part 1n the description which follows and, in part, will be
obvious from the description, or may be learned by practice
of the disclosure.

In accordance with one aspect of the present disclosure, a
frequency sensitive type shock absorber includes a piston
rod reciprocating an inside of a cylinder and having a
connection passage therein; a piston valve mounted on the
piston rod and having a plurality of compression and
rebound flow paths penetrating up and down thereof, and
partitioning the cylinder into compression and rebound
chambers; and a valve assembly mounted on the piston rod
to generate a damping force that changes with frequency
during a rebound stroke; whereimn the valve assembly
includes a housing coupled to the piston rod and having a
pilot chamber 1n commumcation with the connection pas-
sage; a main retainer coupled to the piston rod and having a
main chamber formed on an upper portion thereof 1 com-
munication with the connecting passage; and a pilot valve
coupled to the piston rod and disposed between the housing
and the main retainer to partition the pilot chamber and the
main chamber.

Further, the main retainer includes a first seat portion
through which the piston rod penetrates centrally, and pro-
truding at regular intervals along an inner edge thereof; and
a second seat portion having a ring-shaped and stepped
protruding from an outer edge of the main retainer; wherein
the main chamber 1s formed between the first seat portion
and the second seat portion, and a main flow path 1n
communication with the connection passage 1s provided
between the first seat portions.

Further, the pilot valve may be provided to be elastically
deformable by pressure diflerence between the main cham-
ber and the pilot chamber.

Further, the pilot valve includes a body portion whose a
bottom surface 1s 1n close contact with the upper portion of
the main retainer; and a valve portion protruding along an
outer edge portion of the body portion to be close contact
with an 1nner surface of the housing, and elastically deform-
able depending on pressure difference due to an intlow
amount of the working fluid flowing into the main chamber.

Further, the pilot valve may be 1n contact with the upper
portion of the main retainer during a low-frequency stroke,
and 1s spaced apart from the upper portion of the main
retainer to open the main chamber during a high-frequency
stroke.

Further, the frequency sensitive type shock absorber may
turther include an inlet disc iterposed between the housing
and the pilot valve and having at least one slit communi-
cating the connection passage and the pilot chamber.

Further, the frequency sensitive type shock absorber may
turther include a pilot disk coupled to the piston rod, and
disposed 1n close contact with the upper portion of the
housing to be elastically deformable.

Further, the frequency sensitive type shock absorber may
turther include at least one or more disks interposed between
the pilot valve and the main retainer.

In accordance with another aspect of the present disclo-
sure, a frequency sensitive type shock absorber includes a
piston rod reciprocating an inside of a cylinder and having
a connection passage therein; a piston valve mounted on the
piston rod and having a plurality of compression and
rebound flow paths penetrating up and down thereotf, and
partitioning the cylinder into compression and rebound
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chambers; a support member formed a passage hole com-
municating with the connection passage, and mounted to the
piston rod; and a valve assembly mounted on the support
member and generating a damping force that changes with
frequency during a rebound stroke; wherein the valve
assembly includes a housing coupled to the support member
and having a pilot chamber 1n communication with the
passage hole; a main retainer coupled to the support member
and having a main chamber formed on an upper thereof 1n
communication with the passage hole; and a pilot valve
coupled to the support member and disposed between the
housing and the main retainer to partition the pilot chamber
and the main chamber.

Further, the pilot chamber and the main chamber may be
provided to communicate with the connection passage
through the passage hole.

Further, the support member includes a first support
mounted on the piston rod for supporting an axial force 1n a
vertical direction of the valve assembly, and having the
passage hole communicating with the connection passage;
and a second support mounted on a lower portion of the first
support to support a lower portion of the main retainer.

Further, the main retainer includes a first seat portion
protruding at regular intervals along an inner edge thereof;
and a second seat portion having a ring-shaped and stepped
protruding from an outer edge of the main retainer; wherein
the main chamber 1s formed between the first seat portion
and the second seat portion, and a main flow path 1n
communication with the connection passage 1s provided
between the first seat portions.

Further, a lower surface of the main retainer may be
provided with a tapered portion having a tapered shape that
gradually decreases 1n thickness toward the center of the
main retainer, the main retainer moves downward depending,
on pressure diflerence due to an inflow amount of the
working tluid flowing into the main chamber by the tapered
portion, and the second support is elastically deformable
according to elastic deformation of the main retainer.

Further, a lower portion of the second support may be
provided with a spacer.

Further, the pilot valve may be elastically deformable by
pressure diflerence between the main chamber and the pilot
chamber.

Further, the pilot valve includes a body portion whose a
bottom surface 1s 1n close contact with the upper portion of
the main retainer; and a valve portion protruding along an
outer edge portion of the body portion to be close contact
with an mner surface of the housing, and elastically deform-
able depending on pressure diflerence due to an intlow
amount of the working tfluid flowing into the main chamber.

Further, the pilot valve may be 1n contact with the upper
portion of the main retainer during a low-1requency stroke,
and 1s spaced apart from the upper portion of the main

retainer to open the main chamber during a high-frequency
stroke.

Further, the frequency sensitive type shock absorber may
turther include an inlet disc interposed between the housing
and the pilot valve and having at least one slit communi-
cating the connection passage and the pilot chamber.

Further, the frequency sensitive type shock absorber may
turther 1include a pilot disk coupled to the piston rod, and
disposed 1n close contact with the upper portion of the
housing to be elastically deformable.

Further, the frequency sensitive type shock absorber may
turther include at least one or more disks iterposed between
the pilot valve and the main retainer.

10

15

20

25

30

35

40

45

50

55

60

65

4

The frequency sensitive type shock absorber according to
the various embodiments of the present disclosure 1s capable
of satisiying both the ride comiort and the adjustment
stability of the vehicle by installing the valve assembly
together with the piston valve to generate the damping force
that changes according to changes in frequency and speed.

In addition, the frequency sensitive type shock absorber
according to the various embodiments of the present disclo-
sure can prevent the performance of adjustment stability
from being deteriorated by preventing a decrease in the
damping force in a low-speed section during the rebound
stroke 1n a low-frequency region.

In addition, the frequency sensitive type shock absorber
according to the various embodiments of the present disclo-
sure can improve the ride comiort by generating the damp-
ing force performance 1n a middle-high-speed section during
the rebound stroke in a high-frequency region.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the present disclosure will
become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 1s a cross-sectional view showing a frequency
sensitive type shock absorber according to an embodiment
of the present disclosure;

FIG. 2 1s an exploded perspective view showing a valve
assembly provided in the frequency sensitive type shock
absorber according to the embodiment of the present dis-
closure;

FIG. 3 1s a view showing the operating state of the valve
assembly during a low-frequency rebound stroke of the
frequency sensitive type shock absorber according to the
embodiment of the present disclosure;

FIG. 4 1s a view showing the operating state of the valve
assembly during a high-frequency rebound stroke of the
frequency sensitive type shock absorber according to the
embodiment of the present disclosure;

FIG. 5§ 1s a cross-sectional view showing a frequency
sensitive type shock absorber according to another embodi-
ment of the present disclosure;

FIG. 6 1s an exploded perspective view showing a valve
assembly provided in the frequency sensitive type shock
absorber according to the another embodiment of the present
disclosure:

FIG. 7 1s a view showing the operating state of the valve
assembly during a low-frequency rebound stroke of the
frequency sensitive type shock absorber according to the
another embodiment of the present disclosure;

FIG. 8 1s a view showing the operating state of the valve
assembly during a high-frequency rebound stroke of the
frequency sensitive type shock absorber according to the
another embodiment of the present disclosure; and

FIG. 9 1s a graph for explaining a change in damping force
using the frequency sensitive type shock absorber according
to the present disclosure.

DETAILED DESCRIPTION

Heremaiter, embodiments of the present disclosure waill
be described in detail with reference to the accompanying
drawings. The following embodiments are provided to fully
convey the spirit of the present disclosure to a person having
ordinary skill in the art to which the present disclosure
belongs. The present disclosure 1s not limited to the embodi-
ments shown herein but may be embodied 1n other forms.
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The drawings are not intended to limit the scope of the
present disclosure 1n any way, and the size of components
may be exaggerated for clarity of 1llustration. Like reference
numerals designate like elements throughout the specifica-
tion.

FIG. 1 1s a cross-sectional view showing a frequency
sensitive type shock absorber according to an embodiment
of the present disclosure, and FIG. 2 1s an exploded per-
spective view showing a valve assembly provided in the
frequency sensitive type shock absorber according to the
embodiment of the present disclosure.

Referring to FIGS. 1 and 2, a frequency sensitive type
shock absorber 1000 according to the present embodiment
includes a piston rod 1100 reciprocating inside a cylinder
100, and a piston valve 1200 and a valve assembly 1300
which are mounted on the piston rod 1100.

The cylinder 100 may have a cylindrical shape forming a
space therein, and working fluid (oil) 1s filled inside the
cylinder 100. Herein, the 1nterior of the cylinder 100 may be
divided into a compression chamber 110 and a rebound
chamber 120 by the piston valve 1200 to be described later.

The piston rod 1100 has one end located inside the
cylinder 100 and the other end extending outside the cylin-
der 100 to be connected to a vehicle body side or a wheel
side. The piston valve 1200 1s mounted at one end of the
piston rod 1100.

In addition, a connection passage 1110 1s formed inside
the piston rod 1100. The connection passage 1110 may be
formed by being drilled such that a first flow path 1111
formed 1n a horizontal direction and a second flow path 1112
formed 1n a vertical direction cross each other. In addition,
a connection hole 1113 communicating with the second tlow
path 1112 and communicating with a pilot chamber 1315
and a main chamber 1325 to be described later may be
tformed 1n the piston rod 1100. Therefore, the working fluid
of the rebound chamber 120 may be mtroduced into the
piston rod 1100 through the connection passage 1110 during
a rebound stroke of the piston rod 1100. The structure 1n
which the working fluid flows into the pilot chamber 1315
and the main chamber 1325 through the connection hole
1113 will be described again below.

Meanwhile, a plug 210 1s installed a lower portion the
second flow path 1112 of the connection passage 1110 to
close the lower portion of the second tlow path 1112. As the
lower portion of the second flow path 1112 1s closed by the
plug 210, the working fluid 1s prevented from flowing
through the connection passage 1110 during a compression
stroke of the piston rod 1100 and the working fluid of
rebound chamber 120 does not allow to flow directly to the
compression chamber 110 during the rebound stroke of the
piston rod 1100. A sealing member may be installed between
the plug 210 and the second tlow path 1112.

The piston valve 1200 1s provided to reciprocally move
the 1nside of the cylinder 100 filled with the working fluid
together with the piston rod 1100 1n a state which the piston
rod 1100 1s thoroughly coupled. A plurality of compression
flow paths 1210 and rebound flow paths 1220 are formed to
penetrate the piston valve 1200 so that the working fluid
moves during the compression and the rebound strokes.

Accordingly, the piston valve 1200 generates damping
force due to resistance force of the working fluid while
reciprocating in compression and rebound stroke directions
inside the cylinder 100.

For example, when the piston valve 1200 performs the
compression stroke, pressure ol the lower compression
chamber 110 1s increased compared to pressure of the upper
rebound chamber 120. In this process, the working fluid
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filled 1n the compression chamber 110 by pressure rise of the
compression chamber 110 moves to the rebound chamber
120 while pushing and opening valve means through the
compression flow paths 1210 of the piston valve 1200.

Conversely, when the piston valve 1200 performs the
rebound stroke, the pressure of the rebound chamber 120
rises higher than the pressure of the compression chamber
110, and 1n this process, the working fluid 1n the rebound
chamber 120 moves to the compression chamber 110 while
pushing and opening the valve means through the rebound
flow paths 1210 of the piston valve 1200.

The valve assembly 1300 1s mounted on the piston rod
1100 to be disposed under the piston valve 1200. The valve
assembly 1300 may serve to generate the damping force that
changes with frequency during the rebound stroke. More
specifically, the valve assembly 1300 includes a housing
1310 1n which the pilot chamber 1315 1s formed 1n a lower
portion thereof, a main retamner 1320 1 which the main

chamber 1325 1s formed 1n an upper portion thereof, and a
pilot valve 1330 disposed between the housing 1310 and the
main retainer 1320 to partition the pilot chamber 1315 and
the main chamber 1325.

The housing 1310 1s coupled to the piston rod 1100, and
the ring-shaped pilot chamber 1315 1s formed around the
piston rod 1100 on a bottom surface of the housing 1310.
The pilot chamber 1315 1s provided to communicate with an
open portion of the housing 1310.

The main retainer 1320 1s coupled to the piston rod 1100,
and an upper portion thereof 1s opened and disposed at a
lower portion of the housing 1310. The main chamber 1325
1s formed 1n an open portion of the main retainer 1320.

More specifically, the main retainer 1320 1ncludes a first
seat portion 1321, in which the piston rod penetrates cen-
trally, and which protrudes at regular intervals along an inner
edge of the main retainer 1320, and a ring-shaped second
seat portion 1322 stepped protruding from an outer edge of
the main retainer 1320. Accordingly, the main chamber 13235
may be formed between the first seat portion 1321 and the
second seat portion 1322,

The upper surfaces of the first seat portion 1321 and the
second seat portion 1322 are in contact with the pilot valve
1330 positioned at an upper portion. In addition, as the first
seat portion 1321 1s formed to protrude at regular intervals
along the mner edge of the main retainer 1320 hollowed by
the piston rod 1100, between the first seat portions 1321
spaced apart from each other, the connection passage 1110,
that 1s, a main flow path 1323 connected to the connection
hole 1113 1s provided.

The pilot valve 1330 1s mterposed between the housing
1310 and the main retainer 1320 so that the upper and lower
portions thereof are in close contact with the housing 1310
and the main retainer 1320, respectively, thereby portioning
and forming the pilot chamber 1315 and the main chamber
1325. The pilot valve 1330 may be provided to be elastically
deformable by pressure diflerence between the pilot cham-
ber 1315 and the main chamber 1325.

More specifically, the pilot valve 1330 includes a body
portion 1332 1n which a bottom surface thereof 1s in close
contact with the upper portion of the main retainer 1320 and
a valve portion 1331 that protrudes upward along an outer
edge portion of the body portion 1332 and 1s 1n close contact
with an 1mnner surface of the housing 1310 1n which the pilot
chamber 1315 i1s formed. The body portion 1332 and the
valve portion 1331 may be provided integrally, and may be
made of a rubber material or a synthetic resin material to be
clastically deformable. Therefore, the valve portion 1331
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may be elastically deformable depending on pressure dii-
terence due to an inflow amount of the working fluid flowing
into the main chamber 1325.

The pilot valve 1330 1s 1n contact with the upper portion
of the main retainer 1320 during a low-ifrequency stroke. For
example, due to pressure balance between the pilot chamber
1315 and the main chamber 1325 during the low-frequency
stroke, the pilot valve 1330 maintains contact with the upper
portion of the main retainer 1320.

In addition, the pilot valve 1330 1s configured to space
apart from the upper portion of the main retainer 1320 to
open the main chamber 1325 as the pressure of the main
chamber 1325 increases more than the pressure of the pilot
chamber 1315 during a high-frequency stroke.

Meanwhile, the valve assembly 1300 may further include
an 1let disc 1340 and a pilot disc 1350.

The inlet disc 1340 15 interposed between the housing
1310 and the pilot valve 1330. The inlet disc 1340 1s formed
with at least one slit 1343 communicating the connection
passage 1110, that 1s, the connection hole 1113 and the pilot
chamber 1315 SO that the working fluid tlows into the pilot
chamber 1315. As shown 1n FIG. 2, the slit 1343 1s formed
from a hollow portion of the inlet dlSC 1340 through which
the piston rod 1100 passes to a position 1 communication
with the pilot chamber 1315. Accordingly, the connection
hole 1113 and the pilot chamber 1315 may be communicated
through the slit 1343. At this time, by adjusting the number
and size of the slits 1403, the inflow amount of the working
fluid flowing into the pilot chamber 1315 can be controlled.

Herein, the connection hole 1113 is preferably located
between the slit 1342 of the inlet disc 1340 and the main
flow path 1323 of the main retainer 1320 so that the working
fluid may easily flow into the pilot chamber 1315 and the
main chamber 1325. In addition, a cross-sectional area of the
main tlow path 1323 communicating with the main chamber
1325 may be formed to be larger than that of the slit 1343
communicating with the pilot chamber 131S5.

The pilot disc 1350 1s coupled to the piston rod 1100 and
disposed 1n close contact with the upper portion of the
housing 1310. The pilot disk 1350 covers the open portion
of the housing 1310 so as to block the intflow of the working
fluid from the upper portion of the housing 1310 into the
pilot chamber 1315. In addition, the pilot disk 1350 1s
clastically deformed to prevent sustained pressure rise of the
pilot chamber 1315. For example, the pilot disk 1350 1s
clastically deformed so that the working fluid passes through
thereol depending on the pressure rise of the pilot chamber
1315 during the rebound stroke. The pilot disk 1350 may be
provided 1n at least one disk type.

In addition, the valve assembly 1300 may further include
at least one disk 1360 interposed between the pilot valve
1330 and the main retainer 1320. The disk 1360 1s 1nstalled
to adjust elastic deformation coethicient of the pilot valve
1330, and may be installed by increasing or decreasing the
number of disks 1360 according to the needs of a designer
and a driver.

As such, the frequency sensitive type shock absorber
1000 1s reliably assembled by predetermined components so
that the piston valve 1200 and the valve assembly 1300
move together with the piston rod 1100 and implement
damping force generation performance. As shown 1 draw-
ings, an upper washer 220 1s mounted on the piston rod 1100
through a spacer 222 on the upper portion of the piston valve
1200 and a lower washer 230 1s mounted on the piston rod
1100 through a spacer 232 on the lower portion of the piston
valve 1300. And, a nut 240 1s fastened to the piston rod 1100

under the lower washer 230. Accordingly, the piston valve
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1200 and the valve assembly 1300 which are mounted on the
piston rod 1100 maintain a tightly coupled state 1n an axial
direction of the piston rod 1100 and may be provided to
move together with the piston rod 1100.

Then, operating state in which the damping force 1s
generated according to the operation of the frequency sen-

sitive type shock absorber 1000 as described above will be
described.

First, as described above, the piston valve 1200 generates
the damping force by allowing the working fluids of the
compression chamber 110 and the rebound chamber 120 to
move through the compression flow paths 1210 and the
rebound flow paths 1220 formed 1n the piston valve 1200
during the compression and rebound strokes. At this time,
since the valve assembly 1300 does not generate the damp-
ing force during the compression stroke, the operation of the
valve assembly 1300 during the rebound stroke will be

described with reterence to FIGS. 3 and 4.

Retferring to FIG. 3, during the low-frequency (when
amplitude 1s large) rebound stroke, the working fluid tlows
into the pilot chamber 1315 and the main chamber 1325
through the connection passage 1110 of the piston rod 1100.
That 1s, the working fluid tlows 1nto the pilot chamber 1315
through the slit 1343 of the inlet disc 1340 and at the same
time flows nto the main chamber 13235 through the main
flow path 1323 of the main retainer 1320. At this time, as the
stroke of the piston rod 1100 operates significantly, the
working fluid may be smoothly flowed 1nto the pilot cham-
ber 1315 through the slit 1343 of the inlet disc 1340.
Accordingly, the pressure of the working fluid flowed 1nto
the pilot chamber 1315 and the main chamber 1325 1s
balanced, so that the pilot valve 1330 maintains contact with
the upper portion of the main retainer 1320 and the lower
portion of the housing 1310.

On the other hand, when the pressure increases to a
predetermined pressure or more as the inflow amount of the
working fluid tflowing into the pilot chamber 1315 increases,
the working fluid 1s discharged as the pilot disk 1330
provided on the upper portion of the housing 1310 1s
clastically deformed. Accordingly, the sustained pressure
rise 1n the pilot chamber 1315 by the pilot disk 1350 may be
prevented.

Next, during the high-frequency (when the amplitude 1s
small) rebound stroke, as shown 1n FIG. 4, the working fluid
flows 1nto through the connection passage 1110. At this time,
due to inflow resistance generated while the working fluid
passes through the narrow cross-sectional area of the slit
1343 of the inlet disk 1340, the inflow amount into the pilot
chamber 13135 1s small, thereby limiting the pressure rise.
Accordingly, the pilot valve 1330 1s elastically deformed and
spaced apart from the upper portion of the main retainer
1320 depending on the pressure difference (the pressure n
the main chamber 1s greater than the pressure in the pilot
chamber) due to the mflow amount of the working tluid
flowing into the main chamber 1325, thereby opening the
main chamber 1325. That 1s, the damping force may be
implemented while the pilot valve 1330 1s opened toward
the pilot chamber 1315 by the working fluid flowing into the
main chamber 1325 during the high-frequency rebound
stroke.

Meanwhile, during the high-frequency rebound stroke,
the adjustment stability may be prevented from being dete-
riorating 1n a low-speed section by preventing a decrease in
the damping force, and the ride comfort may be improved by
generating the damping force performance 1n a middle-high-
speed section.
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That 1s, as shown 1n FIG. 9, 1n the frequency sensitive type
shock absorber 1000 according to the present embodiment,
by controlling the inflow amount of the working fluid flowed
through the connection passage 1110 into the pilot chamber
1315 and the main chamber 1325 during the rebound stroke,
similar damping force is realized at the low-frequency and
the high-frequency i1n the low-speed section, and the damp-
ing force 1s variable depending on the low and high fre-
quencies 1n a medium-high-speed section, so that the vehi-
cle’s rnde comiort and adjustment stability may be satisfied
simultaneously.

Meanwhile, 1n a frequency sensitive type shock absorber
2000 according to an aspect of the present disclosure, a main
retainer 2320 may be provided to be movably depending on
the pressure difference by supporting an axial force in a
vertical direction during the compression and rebound
strokes, and such an embodiment 1s i1llustrated in FIGS. 5 to
8.

FIG. 5 1s a cross-sectional view showing the frequency
sensitive type shock absorber according to another embodi-
ment of the present disclosure, FIG. 6 1s an exploded
perspective view showing a valve assembly provided 1n the
frequency sensitive type shock absorber according to
another embodiment of the present disclosure, FIG. 7 1s a
diagram showing the operating state of the valve assembly
during a low-ifrequency rebound stroke of the frequency
sensitive type shock absorber according to another embodi-
ment of the present disclosure, FIG. 8 1s a view showing the
operation state of the valve assembly during a high-ire-
quency rebound stroke of the frequency sensitive type shock
absorber according to another embodiment of the present
disclosure.

Herein, the same reference numerals as in the above-
mentioned drawings indicate members having the same
function.

Referring to FIGS. 5§ to 8, a frequency sensitive type
shock absorber 200 according to the present embodiment
includes the piston rod 1100 reciprocating inside the cylin-
der 100, the piston valve 1200 mounted on the piston rod
1100, a valve assembly 2300 disposed under the piston valve
1200, and a support member 2400 mounted to the piston rod
to support the valve assembly 2300. That 1s, the present
embodiment differs from the previous embodiment in the
structure 1n which the valve assembly 2300 1s mounted on
the support member 2400 installed on the piston rod 1100.

The support member 2400 includes a first support 2410
mounted on the piston rod 1100 and a second support 2420
mounted on a lower portion of the first support 2410.

The first support 2410 may have a cylindrical shape, and
a passage hole 2413 communicating with the connection
passage 1110 formed in the piston rod 1100 1s formed
thereon. At this time, the passage hole 2413 may be formed
to be disposed at a position corresponding to the connection
hole 1113 of the connection passage 1110. Accordingly, the
passage hole 2413 1s disposed between the pilot chamber
1315 and a main chamber 2325 to communicate the pilot
chamber 1315 and the main chamber 2325 with the con-
nection passage 1110. The first support 2410 1s formed to
have a predetermined length so that the valve assembly 2300
1s coupled to be located on an exterior of the first support
2410. This 1s because the first support 2410 supports the
axial force 1n the vertical direction to allow movement of a
main retainer 2320 to be described later 1n a vertical direc-
tion 1n a certain section, and the operation structure thereof
will be described again below.

The second support 2420 may have a ring-shaped disk
type, and be provided to be elastically deformable. The
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second support 2420 1s coupled to the first support 2410 and
serves to support the lower portion of the main retainer
2320. The operation state of the second support 2420 will be
described again below.

The valve assembly 2300 according to the present
embodiment 1s coupled to the support member 2400 and 1s
disposed at a lower portion of the piston valve 1200. The
valve assembly 2300 includes the housing 1310 1n which the
pilot chamber 1315 1s formed 1n a lower portion thereot, the
main retainer 2320 disposed in the lower portion of the
housing 1310 and the main chamber 23235 1s formed 1n the
upper portion of the main retainer 2320, the pilot valve 1330
disposed between the housing 1310 and the main retainer
2320 to partition the pilot chamber 1315 and the main
chamber 2323, at least one or more disks 1360 interposed
between the pilot valve 1330 and the main retainer 2320, the
inlet disk 1340 interposed between the housing 1310 and the
pilot valve 1330, and the pilot disk 1350 provided to cover

the open upper portion of the housing 1310.

The housing 1310, the ilet disc 1340, the pilot valve
1330, the at least one or more discs 1360, and the main
retainer 2320 are arranged to be sequentially stacked to be
coupled to the first support 2410. In addition, the second
support 2420 1s coupled to the first support 2410 to be 1n
contact with the lower portion of the main retainer 2320 to
support the main retainer 2320.

The main retainer 2320 includes a first seat portion 2321,
in which the piston rod 1100 coupled with the first support
2410 penetrates centrally, and which protrudes at regular
intervals along an mner edge of the main retainer 2320, and
a ring-shaped second seat portion 2322 stepped protruding
from an outer edge of the main retainer 2320. Accordingly,
the main chamber 2325 may be formed between the first seat
portion 2321 and the second seat portion 2322.

The upper surfaces of the first seat portion 2321 and the
second seat portion 2322 may be in contact with the pilot
valve 1330 positioned at the upper portion or the disk 1360
provided at the lower portion of the pilot valve 1330. In
addition, as the first seat portion 2410 1s formed to protrude
at regular intervals along the inner edge of the main retainer
2320 hollowed by the piston rod 1100 and the first support
2410, a main flow path 2323 connected to the passage hole
2413 1s provided between the first seat portions 2410 spaced
apart from each other.

The main retainer 2320 has a tapered portion 2324 so that
a lower surface thereof 1s tapered. The tapered portion 2324
1s provided 1 a form in which the thickness gradually
decreases toward the center of the main retainer 2320.
Accordingly, a lower portion of the outer edge of the main
retainer 2320 1s supported on the upper surface of the second
supporter 2420, and a lower inner portion of the main
retainer 2320 1s provided in a state spaced apart from the
second supporter 2420. Accordingly, when the working fluid
flows into the main chamber 2325 and a predetermined
pressure 1s generated, the main retainer 2320 1s moved
downward by the tapered portion 2324. In addition, when
the pressure of the main chamber 2325 increases, the pilot
valve 1330 1s elastically deformed and spaced apart from the
upper portion of the main retainer 2320 to open the main
chamber 23235, and also the outer edge of the main retainer
2320 may be elastically deformed together with the second
support 2420 by the second support 2420. That 1s, the main
retainer 2320 1s supported by the axial force on the first
support 2410, and also may be movable up and down
according to the pressure of the main chamber 2325 by the
second support 2420 located thereunder.
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Meanwhile, the spacer 232 1s interposed between the
lower portion of the second support 2420 and the lower
washer 230 to provide a space for the second support 2420
to be elastically deformable.

As described above, the frequency sensitive type shock
absorber 200 generates the damping force only through the
piston valve 1200 during the compression stroke, and gen-
crates the damping force together with the valve assembly
2300 during the rebound stroke.

In addition, the operating structure of the valve assembly
2300 changes depending on the frequency during the
rebound stroke. For example, during the low-frequency
rebound stroke, as shown 1n FIG. 7, the working fluid flows
into the pilot chamber 1315 and the main chamber 23235
through the connection passage 1110 of the piston rod 1100
and the passage hole 2413 of the first support 2410, respec-
tively. That 1s, the working fluid tlows into the pilot chamber
1315 through the slit 1343 of the inlet disc 1340 and at the
same time flows into the main chamber 2325 through the
main flow path 2323 of the main retainer 2320. At this time,
the pressure of the working fluid introduced into the pilot
chamber 1315 and the main chamber 2325 1s balanced, so
that the pilot valve 1330 maintains contact with the upper
portion of the main retainer 2320 and the lower portion of
the housing 1310.

Referring to FIG. 8, during the high-frequency rebound
stroke, the working fluid introduced through the connection
passage 1110 and the passage hole 2413. At this time, due to
the iflow resistance generated while the working fluid
passes through the narrow cross-sectional area of the slit
1343 of the inlet disc 1340, the inflow amount into the pilot
chamber 1315 1s small, thereby limiting the pressure rise. As
a result, the pilot valve 1330 1s elastically deformed and
spaced apart from the upper portion of the main retainer
2320 according to the pressure diflerence due to the intlow
amount of the working fluid flowing into the main chamber
2325, thereby opening the main chamber 23235 to implement
the damping force. In addition, as the pressure 1n the main
chamber 2325 rises, the main retainer 2320 may be moved
downward while elastically deforming the second support

2420 by the tapered portion 2324.

Meanwhile, during the high-frequency rebound stroke,
the adjustment stability may be prevented from being dete-
riorating in the low-speed section by preventing the decrease
in the damping force, and the ride comfort may be improved
by generating the damping force performance 1 the middle-
high-speed section.

Theretfore, as shown 1n FIG. 9, 1n the frequency sensitive
type shock absorber 2000 according to the present embodi-
ment, like the frequency sensitive type shock absorber 1000
of the previous embodiment, by controlling the intlow
amount ol the working fluid flowed through the connection
passage 1110 and the passage hole 2413 mto the pilot
chamber 1315 and the main chamber 2325 during the
rebound stroke, similar damping force 1s realized at the
low-frequency and the high-frequency i the low-speed
section, and the damping force 1s variable depending on the
low and high frequencies 1n the medium-high-speed section,
so that the vehicle’s nde comifort and adjustment stability
may be satisfied simultaneously.

While the present disclosure has been particularly
described with reference to exemplary embodiments, 1t
should be understood by those of skilled 1n the art that
various changes in form and details may be made without
departing from the spirit and scope of the present disclosure.
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What 1s claimed 1s:

1. A frequency sensitive type shock absorber comprising:

a piston rod reciprocating an inside of a cylinder and
having a connection passage therein;

a piston valve mounted on the piston rod and having a
plurality of compression and rebound flow paths pen-
ctrating up and down thereof, and partitioning the
cylinder mto compression and rebound chambers;

a support member formed a passage hole communicating,
with the connection passage, and mounted to the piston
rod; and

a valve assembly mounted on the support member and
generating a damping force that changes with fre-
quency during a rebound stroke;

wherein the valve assembly comprises:

a housing coupled to the support member and having a
pilot chamber in communication with the passage hole;

a main retainer coupled to the support member and having,
a main chamber formed on an upper thereof 1n com-
munication with the passage hole; and

a pilot valve coupled to the support member and disposed
between the housing and the main retainer to partition
the pilot chamber and the main chamber,

wherein the support member comprises:

a first support mounted on the piston rod for supporting an
axial force 1n a vertical direction of the valve assembly,
and having the passage hole communicating with the
connection passage; and

a second support mounted on a lower portion of the first
support to support a lower portion of the main retainer.

2. The frequency sensitive type shock absorber according

to claim 1, wherein the pilot chamber and the main chamber
are provided to communicate with the connection passage
through the passage hole.

3. The frequency sensitive type shock absorber according,

to claim 1,

wherein the main retainer comprises:

a first seat portion protruding at regular intervals along an
inner edge thereof; and

a second seat portion having a ring-shaped and stepped
protruding from an outer edge of the main retainer;

wherein the main chamber 1s formed between the first seat
portion and the second seat portion, and

a main flow path in communication with the connection
passage 1s provided between the first seat portions.

4. The frequency sensitive type shock absorber according

to claim 1,

wherein a lower surface of the main retainer 1s provided
with a tapered portion having a tapered shape that
gradually decreases in thickness toward the center of
the main retainer,

the main retainer moves downward depending on pressure
difference due to an imnflow amount of the working fluid

flowing into the main chamber by the tapered portion,
and
the second support 1s elastically deformable according to
clastic deformation of the main retainer.
5. The frequency sensitive type shock absorber according
to claim 1,
wherein a lower portion of the second support 1s provided
with a spacer.
6. The frequency sensitive type shock absorber according
to claim 1,
wherein the pilot valve is elastically deformable by pres-
sure difference between the main chamber and the pilot
chamber.
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7. The frequency sensitive type shock absorber according
to claim 1,

wherein the pilot valve comprises:

a body portion whose a bottom surtace 1s 1n close contact

with the upper portion of the main retainer; and

a valve portion protruding along an outer edge portion of

the body portion to be close contact with an inner
surface of the housing, and elastically deformable
depending on pressure difference due to an intlow
amount of the working fluid flowing into the main
chamber.

8. The frequency sensitive type shock absorber according
to claim 1,

wherein the pilot valve 1s 1n contact with the upper portion

of the main retainer during a low-frequency stroke, and
1s spaced apart from the upper portion of the main
retainer to open the main chamber during a high-
frequency stroke.

9. The frequency sensitive type shock absorber according,
to claam 1, further comprising an inlet disc interposed
between the housing and the pilot valve and having at least
one slit communicating the connection passage and the pilot
chamber.

10. The frequency sensitive type shock absorber accord-
ing to claim 1, further comprising a pilot disk coupled to the
piston rod, and disposed 1n close contact with the upper
portion of the housing to be elastically deformable.

11. The frequency sensitive type shock absorber accord-
ing to claim 1, further comprising at least one or more disks
interposed between the pilot valve and the main retainer.

12. A frequency sensitive type shock absorber compris-
ng:

a piston rod reciprocating an inside of a cylinder and

having a connection passage therein;

a piston valve mounted on the piston rod and having a
plurality of compression and rebound flow paths pen-
ctrating up and down thereof, and partitioning the
cylinder mto compression and rebound chambers;

a support member formed a passage hole communicating,
with the connection passage, and mounted to the piston
rod; and

a valve assembly mounted on the support member and
generating a damping force that changes with fre-
quency during a rebound stroke;
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wherein the valve assembly comprises:

a housing coupled to the support member and having a
pilot chamber in communication with the passage hole;

a main retainer coupled to the support member and having,
a main chamber formed on an upper thereol 1n com-
munication with the passage hole; and

a pilot valve coupled to the support member and disposed
between the housing and the main retainer to partition
the pilot chamber and the main chamber,

wherein the pilot valve 1s elastically deformable by pres-
sure difference between the main chamber and the pilot
chamber.

13. The frequency sensitive type shock absorber accord-
ing to claim 12, wherein the pilot chamber and the main
chamber are provided to communicate with the connection
passage through the passage hole.

14. The frequency sensitive type shock absorber accord-
ing to claim 12,

wherein the pilot valve comprises:

a body portion whose a bottom surtface 1s 1n close contact

with the upper portion of the main retainer; and

a valve portion protruding along an outer edge portion of

the body portion to be close contact with an inner
surface of the housing, and elastically deformable
depending on pressure difference due to an inflow
amount ol the working fluid flowing into the main

chamber.

15. The frequency sensitive type shock absorber accord-
ing to claim 12,

wherein the pilot valve 1s in contact with the upper portion

of the main retainer during a low-frequency stroke, and
1s spaced apart from the upper portion of the main
retainer to open the main chamber during a high-
frequency stroke.

16. The frequency sensitive type shock absorber accord-
ing to claim 12, further comprising an inlet disc interposed
between the housing and the pilot valve and having at least
one slit commumnicating the connection passage and the pilot
chamber.

17. The frequency sensitive type shock absorber accord-
ing to claim 12, further comprising a pilot disk coupled to
the piston rod, and disposed in close contact with the upper
portion of the housing to be elastically deformable.

18. The frequency sensitive type shock absorber accord-
ing to claim 12, turther comprising at least one or more disks

interposed between the pilot valve and the main retainer.
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